The edamame is the soybean harvested in the R6 phenological period when the seed in green. That is the reason of its name, Green Soybean. To evaluate the influence of different planting densities and two types of potassium fertilizer on the agronomic components of the edamame cultivar BR 9452273, an experiment was conducted in the municipality of Boa Vista-RR between early 2015 and March 2016. The experimental design was a complete randomized block design in a 4 × 2 factorial scheme with four plant densities (140, 160, 200 and 240 thousand plants ha -1 ) and two forms of potassium fertilization in the last split-application (potassium chloride-KCl (control) and a Leaf fertilizer-K-20) on the same concentration (30 kg ha -1 ) for both treatments, with three replicates. Plant cultivation variables were evaluated, as well aspod productivity and the reproductive and maturation periods of the plants. Based on the results obtained, the BR-9452273 edamame lineage showed early growth and maturation under local edaphoclimatic conditions, with reproductive and maturation periods of 24 and 73 days after planting, respectively. Plant height and the insertion of the first pod, the diameter of the stem, and pod number in a sample of 500 g were affected by the joint action of the evaluated factors. Green pod yield and total biomass were favored by both higher and lower density, which alongside the application of KCl, were the most effective treatments for production of edamame in the Cerrado of Roraima.
0.05 to 0.12 m between plants for the spring/summer cultivation. While for autumn/winter cultivation, 208 to 500 thousand plants ha -1 , at a spacing of 0.4 m between rows and 0.05 to 0.12 m between plants.
However, due to the great territorial extension of Brazil and the extensive edaphic and climate variation within it, one-off studies are necessary to determine which planting densities for soybeans are more appropriate for each region.
In addition to plant density, the development of edamame is directly affected by the type of fertilization used (Lima & Smiderle, 2013) . Potassium (K) is of fundamental importance for the successful production of edamame crops. Besides promoting the synthesis of photoassimilates and their transport to seeds and plant storage organs, this essential nutrient is involved in the conversion of starch, protein, vitamins, and oils, among others (Mengel & Kirkby, 1987; Cecílio Filho & Grangeiro, 2004) .
Edamame extracts large volumes of K from the soil. However, due to the high degree of weathering Cerrado soils have low K content, and the natural reserves of this nutrient do not support successive edamame crops. This makes it necessary to return and supplement this nutrient through K fertilization (Aratani et al., 2007) .
Therefore, for greater economy of K fertilizers and cultivated area, information that subsidizesthe cultivation of edamame should be seeked, but also try to introduce this soybean in the food habits and income of small farmers in the northern region. This work sought to evaluate the influence of plant density and the K fertilization type on the agronomic development of edamame cultivated in the Cerrado of Boa Vista, at Roraima State, Brazil.
Research Methods

Experimental Area
The experiment was carried out in the Embrapa Roraima experimental station, in the municipality of Boa Vista-RR. The site is located as 2º45′26.6″ N; 60º43′49″ W, at an altitude of 90 m. Studies were conducted between October 2015 and March 2016. The climate of the region is Köppen type Aw, tropical rainy, with annual averages of precipitation, relative humidity, and temperature of 1.678 mm, 70%, and 27.4 ºC, respectively (Araújo et al., 2001) .
The edamame cultivar used was BR-9452273, planted in a typical weathered Yellow (LAdx) with the following physical and chemical atributes in the 0 to 20 cm lates: Sand-809.2 g kg -1 , Silt-54.6 g kg -1 , Clay-136.2 g kg -1 , pH-5.4; P-2.51 mg dm -3 ; K + -0.05 cmol c dm -3 ; Ca 2+ -0.84 cmol c dm -3 ; Mg 2+ -0.40 cmol c dm -3 ; Al 3+ -0.04 cmol c dm -3 ; H + Al 3+ -1.82 cmol c dm -3 ; Organic material-10.19 g kg -1 ; CTC t -3.11 cmol c dm -3 (Embrapa, 2013).
Experimental Design and Conduction
The experimental design used was a randomized block, with treatments arranged in a 4 × 2 factorial with four plant densities (140, 160, 200 , and 240 thousand plants ha -1 ), which were implemented as plantings of 7, 8, 10, and 12 plants per linear meter, and two forms of K fertilization (Potassium chloride-KCl and foliar fertilizer-K-20), with three replications. The experimental plot consisted of four 2.0 m lines spaced at 0.5 m.
At the planting, 400 kg ha -1 of mineral fertilizer of the formula (NPK) 2-24-12 was applied, equivalent to 8 kg ha -1 of N, 96 kg ha -1 of P, and 48 kg ha -1 of K per sowing line. As a result of soil analysis, and following the recommendation of Smiderle et al. (2009) , deposits were spaced every 0.50 m.
For K fertilization, 48 kg ha -1 was applied at planting and 20 kg ha -1 of KCl was applied at the beginning of flowering at all evaluated planting densities. The remainder of the K (30 kg ha -1 ) was applied, either as K-20 (foliar fertilizer with 20% K 2 O) or KCl (60% K 2 O) when seed expansion began.
The plants were sprinkle irrigated daily, until plants reached the R6 stage of development when they were removed from the soil and taken to the Embrapa-RR Seed Technology Laboratory for manual removal of pods and evaluation.
Dependent Variables
Variables tested were: number of days for maturation (NDM) and reproductive period (PR). These variables (NDM and PR) were obtained by counting the number of days from planting to flowering and planting to stage R6, respectively. Plant height (AP) and height of insertion of the first pod (APV) were measured with a graduated ruler. The first was measured from the level of the ground to the apex of the stem and the second from the same initial level to the level of insertion of the first pod; Stem diameter (DC), was measured with digital callipers; Number of pods in 500 g samples (NV/500 g); green pod productivity (PVV) was obtained by weighing the pods and estimated to one hectare; and total biological productivity (PBT), was measured via the combined wet weight of aerial and root plant parts. jas.ccsenet.
Data a
Data were performed
Results
Reprod
Plant dens cultivar as indicate a ten edama after sowi demonstra
Morph
The signif plant deve the numbe total biolo 
Number of Pods in 500 g Samples and Green Pod Productivity
Values for the number of pods in 500 g samples (NV 500 g), was similar for both forms of K fertilization. However, greatest yield was obtained with KCl applied to plantings at a density of 211 thousand ha -1 (334 pods), with the second greatest being for K-20 fertilized plants at a density of 192,000 plants ha -1 (326 pods) (Figure 4 ). Greatest results were obtained with planting densities between180 and 220 thousand ha -1 plants. However, for edamame, consumer preference is for the relatively large green seeds that occur mainly with genotypes that have fewer pods (Charlo et al., 2011) .
Therefore, a higher number of pods does not indicate a higher product quality since it may be due to a large number of small pods, so indicating that planting densities producing smaller pods also produced a greater number of larger grains. This was confirmed by green pod productivity (PVV) results, where high productivity was found in the treatments with the lowest number of pods (Figures 4 and 5) , possibly because of the reduced competition for light, water, and soil nutrients (Mouada et al., 2010) . Vol. 11, No. 16; 2019 Figure 5. Productivity of edamame green pods at different planting densities
In addition to the lower planting density, the greater number of plants, regardless of potassium fertilization, may also have influenced green pod yield. Such results are in agreement with those obtained by Tourino et al. (2002) , Charlo et al. (2008) , and Vazquez et al. (2008) , who found little difference in productivity between largest and smallest plant populations, indicating a compensation in productivity linked to the greater plant densities.
Total Biological Productivity
A similar effect to that recorded for PVV was observed for total biological productivity (PBT) ( Figure 6) , with the highest values found in the lowest and highest planting densities. Again, this is possibly due to productivity compensation due to the higher densities. Figure 6 . Total biological productivity of edamame at different planting densities This variable, in particular, is of great value if green manuring is to be part of the management regime, since the soybean plants are relatively high in biomass and contain large amount of nutrients extracted from the soil and the atmosphere, and these can be reincorporated in the soil for successive plantings (Padovan et al., 2002) .
Although there is little difference in PBT between the highest and the lowest planting density, in use for green manure lower density plantings, could be most appropriate because of the lower seed requirement. However, planting densities lower than those used in the current study may not contribute satisfactorily to the good development of edamame in Cerrado of Roraima (Monteiro et al., 2015) .
Application of K fertilizer via the leaves is a potential option when the soil and climatic conditions do not favor K absorption from the soil. However, in general, leaf-based fertilizer application is not as compatible with commercial development of edamame as the use of KCl. 
Conclusions
The edamame cultivar BR-9452273 has good stability in terms of its reproductive and maturation periods in the Roraima Cerrado.
Potassium chloride supplementation when planting seeds is more efficient than the foliar fertilization for edamame development.
A density of 140,000 plants ha -1 is the most suitable for the cultivation of edamame BR-9452273 in Roraima Cerrado soils and climate.
